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(54) PLASMA PROCESSING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To vary a distance between 
a processing gas supply port and a processing object. 
SOLUTION: A wafer 30 is arranged in an inner chamber 
24 in a reaction chamber 16, and processing gas is 
introduced through a ring-shaped plate 40 and a nozzle 
54. A microwave 100 imparted with a magnetic field by a 
coil to a microwave introduced to a waveguide 18, is 
irradiated to the inner chamber 24 to generate ionized 
plasma 102. A formed film is accumulated on the wafer 
30 by reaction of the ionized plasma 102 with processing 
gas. Here, when an air cylinder 44 is reciprocated, the 
nozzle 54 moves vertically and a distance between the 
nozzle 54 and the wafer 30 is adjusted to an optional 
value. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The vacuum housing which contains a processing object while storing raw gas, and a 
raw gas supply means to be arranged movable in accordance with the shaft orientations of a 
vacuum housing at said vacuum housing, and to supply raw gas in said vacuum housing from a 
raw gas feed hopper, A plasma production means to give a magnetic field to an electromagnetic 
wave and to make the plasma of said raw gas generate in said vacuum housing while irradiating 
with an electromagnetic wave in said vacuum housing, Plasma treatment equipment equipped 
with a raw gas feed hopper adjustment means to move said raw gas supply means and to adjust 
the distance of said processing object and said raw gas feed hopper. 

[Claim 2] It is plasma treatment equipment according to claim 1 which the raw gas supply means 
is arranged possible [ the reciprocation to the shaft orientations of a vacuum housing ] along 
with the wall surface of said vacuum housing, and is equipped with the driving means to which a 
raw gas feed hopper adjustment means carries out both-way actuation of said raw gas supply 
means along with the wall surface of said vacuum housing at the shaft orientations of a vacuum 
housing. 

[Claim 3] Plasma treatment equipment [ equipped with a blinding detection means to supervise 
the amount of supply of the raw gas supplied in a vacuum housing from a raw gas feed hopper, 
and to detect the blinding of said raw gas feed hopper from change of the total amount ] 
according to claim 1 or 2. 

[Claim 4] The annular raw gas installation way which a raw gas supply means is annularly formed 
along with the wall surface of said vacuum housing, and introduces the raw gas from the source 
of raw gas, It consists of two or more nozzles which are distributed and connected to an annular 
raw gas installation way, and inject the raw gas in a raw gas installation way in a vacuum housing. 
The ratio of the conductance of a raw gas installation way and the conductance of each nozzle 
is plasma treatment equipment according to claim 1, 2, or 3 set as the value larger enough than 
the conductance ratio between each nozzle. 

[Claim 5] Two or more nozzles are plasma treatment equipment according to claim 4 currently 
fixed to the wall surface of an annular raw gas installation way by the conclusion member free 
[ attachment and detachment ]. 

[Claim 6] Plasma treatment equipment according to claim 4 characterized by having the driving 
means which carries out both-way actuation of the annular plate which has an annular raw gas 
installation way. 

[Claim 7] Plasma treatment equipment according to claim 4 characterized by the annular plate 
which has an annular raw gas installation way being fixed by the conclusion member free 
[ attachment and detachment ]. 

[Claim 8] The conclusion member which fixes two or more nozzles, respectively is plasma 
treatment equipment according to claim 4 or 5 with which it has a shaft-like fixed part, a 
junction-on raw gas installation way of said fixed part side consists of taper-like thread parts, 
and the orifice which connects nozzle insertion opening, nozzle insertion opening, and a raw gas 
installation way is formed in the axial center of said fixed part. 

[Claim 9] Two or more nozzles are plasma treatment equipment according to claim 4, 5, or 8 
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which is the thing of the construction material equivalent to an insulating material, and is 
constituted. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

"IThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to plasma treatment equipment, and relates to 
suitable plasma treatment equipment to supply the raw gas optimal at the time of membrane 
formation and cleaning of the material non-forming membranes in a vacuum housing in the 
process especially processed among semi-conductor production processes using plasma, such 
as plasma etching, ion doping, plasma~CVD membrane formation, and spatter membrane 
formation. 
[0002] 

[Description of the Prior Art] As plasma treatment equipment, what is indicated by JP,8- 
882205.A is known, for example. In the former and this kind of plasma treatment equipment While 
both irradiating an electromagnetic wave in a vacuum housing as if raw gas is supplied in a 
vacuum housing (chamber), give a magnetic field to an electromagnetic wave and the plasma of 
raw gas is generated in a vacuum housing. Forming an insulator layer 2, for example, SiO, on a 
silicon substrate, or removing the insulating material which was made to generate F radical in a 
vacuum housing using the gas for cleaning and NF3 as raw gas, and adhered to the wall surface 
of a vacuum housing is performed. 
[0003] 

[Problem(s) to be Solved by the Invention] As plasma treatment equipment, reduction of always 
more early processing speed, the uniform higher processing engine performance (membrane 
formation engine performance, cleaning engine performance), and maintenance time amount and 
improvement in a throughput are called for. However, although the feed hopper of raw gas is 
prepared in one place or two or more places with the conventional technique, since any feed 
hopper is being fixed, in each process, it is impossible to arrange the location of a raw gas feed 
hopper (nozzle) in the optimal location. In order to ask for the location of the optimal raw gas 
especially at the time of process development, if the locations of a raw gas feed hopper differ, it 
is necessary to prepare many vacuum chambers and to repeat an experiment, and time amount 
and costs required for process development will become huge. Moreover, if the location of a raw 
gas feed hopper is being fixed, time amount will be taken to exchange two or more raw gas feed 
hoppers by maintenance especially, and a running cost will become high. 

[0004] The object of this invention is to offer the plasma treatment equipment which can make 
adjustable the location of the raw gas feed hopper which supplies raw gas in a vacuum housing. 
[0005] 

[Means for Solving the Problem] The vacuum housing which contains a processing object while 
this invention stores raw gas, in order to attain said object, A raw gas supply means to be 
arranged movable in accordance with the shaft orientations of a vacuum housing at said vacuum 
housing, and to supply raw gas in said vacuum housing from a raw gas feed hopper, A plasma 
production means to give a magnetic field to an electromagnetic wave and to make the plasma of 
said raw gas generate in said vacuum housing while irradiating with an electromagnetic wave in 
said vacuum housing, Plasma treatment equipment equipped with a raw gas feed hopper 
adjustment means to move said raw gas supply means and to adjust the distance of said 
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processing object and said raw gas feed hopper is constituted. 

[0006] It faces constituting said plasma treatment equipment, and the following elements can be 
added. 

[0007] (1) The raw gas supply means is arranged possible [ the reciprocation to the shaft 
orientations of a vacuum housing ] along with the wall surface of said vacuum housing, and the 
raw gas feed hopper adjustment means is equipped with the driving means which carries out 
both-way actuation of said raw gas supply means along with the wall surface of said vacuum 
housing at the shaft orientations of a vacuum housing. 

[0008] (2) It has a blinding detection means to supervise the amount of supply of the raw gas 
supplied in a vacuum housing from a raw gas feed hopper, and to detect the blinding of said raw 
gas feed hopper from change of the total amount. 

[0009] (3) The annular raw gas installation way which a raw gas supply means is annularly formed 
along with the wall surface of said vacuum housing, and introduces the raw gas from the source 
of raw gas, It consists of two or more nozzles which are distributed and connected to an annular 
raw gas installation way, and inject the raw gas in a raw gas installation way in a vacuum housing. 
The ratio of the conductance of a raw gas installation way and the conductance of each nozzle 
is set as the value larger enough than the conductance ratio between each nozzle. 
[0010] (4) Two or more nozzles are being fixed to the wall surface of an annular raw gas 
installation way by the conclusion member free [ attachment and detachment ]. 
[0011] (5) It has the driving means which carries out both-way actuation of the annular plate 
which has an annular raw gas installation way. 

[0012] (6) The annular plate which has an annular raw gas installation way is being fixed by the 
conclusion member free [ attachment and detachment ]. 

[0013] (7) The conclusion member which fixes two or more nozzles, respectively has a shaft-like 
fixed part, a junction~on raw gas installation way of said fixed part side consists of taper-like 
thread parts, and the orifice which connects nozzle insertion opening, nozzle insertion opening, 
and a raw gas installation way is formed in the axial center of said fixed part 
[0014] (8) Two or more nozzles are the things of the construction material equivalent to an 
insulating material, and are constituted. 

[0015] Since according to the above mentioned means a raw gas supply means is moved and the 
distance of a processing object and a raw gas feed hopper was adjusted, the location of a raw 
gas feed hopper can be adjusted to the location of arbitration, and supply of the optimal raw gas 
is attained in each process. 

[0016] Moreover, since the amount of supply of the raw gas supplied in a vacuum housing from a 
raw gas feed hopper is supervised and he is trying to detect the loading of a raw gas feed hopper 
from change of the total amount, it becomes possible about the membrane formation 
performance degradation and the defective by the uneven gas supply resulting from loading being 
generated to prevent beforehand. Furthermore, since the ratio of the conductance of a raw gas 
installation way and the conductance of each nozzle is set as a sufficiently bigger value than the 
conductance ratio between each nozzle, it can supply raw gas to homogeneity to a processing 
object, and can obtain the membrane formation engine performance uniform enough. Moreover, 
since the conclusion member is fixed free [ attachment and detachment], the time amount 
which exchange of a nozzle takes is shortened and a nozzle can aim at reduction of maintenance 
time amount. 
[0017] 

[Embodiment of the Invention] Hereafter, 1 operation gestalt of this invention is explained based 
on a drawing. 

[0018] Drawing 1 is important section drawing of longitudinal section of the plasma treatment 
equipment in which 1 operation gestalt of this invention is shown. In drawing 1 , plasma 
treatment equipment is equipped with the plasma treatment room 10, and the exhaust air section 
12 equipped with the exhaust air pump is formed in the plasma treatment room 10. On the 
exhaust air section 12. the reaction chamber 16 is formed through the gate valve 14. The 
waveguide 18 arranged along the direction of a vertical is connected to the upper part side of a 
reaction chamber 16, it is equipped with a dielectric 20 in a waveguide 18, and the outside of a 
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waveguide 18 is equipped with the coil 22. 

[0019] The inner chamber 24 formed on the cylinder is contained by the center section in a 
reaction chamber 1 6. This inner chamber 24 is arranged over head lining from the floor of a 
reaction chamber 16, and the interior is maintained at the vacua as a vacuum housing. HORUTA 
26 is being fixed to the pars~basilaris-ossis-occipitalis side in the inner chamber 24, the 
substrate electrode 28 is fixed on a holder 26, and the wafer 30 used as a processing object is 
laid on the substrate electrode 28. The substrate electrode 28 is connected to the matching box 
34 through the high frequency bias power supply 32. 

[0020] Two or more slits 36 for nozzle insertion are formed in the wall surface of the inner 
chamber 24 along the hoop direction. Two or more guides 38 are being fixed to inner chamber 24 
about 36-slit peripheral face possible [ reciprocation ] in accordance with the shaft orientations 
of the inner chamber 24. Each guide 38 is formed in the L type configuration, and the cyclic plate 
40 in a circle is being fixed to the head side of each guide 38. The air cylinder 44 is connected to 
the end by the side of the pars basilaris ossis occipitalis of the cyclic plate 40 through the shaft 
42. The part projects outside a reaction chamber 16 from the v/atl surface of a reaction chamber 
16, and the shaft 42 is connected to the air cylinder 44 arranged outside a reaction chamber 16. 
And it is supported by the wall surface of a reaction chamber 16 free [ reciprocation ] with the 
bracket 48 through O ring 46 the middle of a shaft 42. An air cylinder 44 can reciprocate the 
cyclic plate 40 now in accordance with the shaft orientations of the inner chamber 24 as a 
driving means through a shaft 42. That is, the air cylinder 44 and the shaft 42 are constituted as 
a raw gas feed hopper adjustment means to reciprocate the cyclic plate 40. 

[0021] The reservoir section 50 in a circle which constitutes a raw gas installation way is formed 
in the interior of the cyclic plate 40. The part by the side of the periphery of the reservoir 
section 50 is connected to the gas bomb which stores raw gas, and two or more nozzles 54 are 
arranged along the hoop direction at the inner circumference side of the reservoir section 50. 
Each nozzle 54 is being fixed to the cyclic plate 40 free [ attachment and detachment ] through 
the nozzle fixed metallic ornaments 52, as shown in drawing 2 . As a conclusion member, it has a 
fixed part 56 and the taperHike thread part 58 is formed in the edge of a fixed part 56, this 
thread part 58 is concluded with the thread part of the reservoir section 50, and the nozzle fixed 
metallic ornaments 52 are being fixed to the cyclic plate 40 free [ attachment and detachment ]. 
The nozzle insertion opening 58 and an orifice 60 are formed in the interior of this fixed part 56 
in accordance with shaft orientations. The nozzle insertion opening 58 is open for free passage 
with the reservoir section 50 through an orifice 60, and the nozzle insertion opening 58 is 
equipped with the back end side of a nozzle 54. The nozzle fixed metallic ornaments 64 are 
concluded by the thread part of the head side periphery of a fixed part 56, and it is equipped 
with O ring 62 at the head of a fixed part 56. The nozzle 54 is being fixed to the fixed part 56 
free [ attachment and detachment ] by the nozzle fixed metallic ornaments 64 through O ring 62. 
The raw gas feed hopper 66 is formed in the head side of each nozzle 54, and each nozzle 54 is 
inserted into the inner chamber 24 from each slit 36. And from the raw gas feed hopper 66 of 
each nozzle 54, the raw gas by which immediate is carried out from a gas bomb is injected. That 
is, a guide 38, the cyclic plate 40, the nozzle fixed metallic ornaments 52 and 64, and a nozzle 54 
are constituted as a raw gas supply means. 

[0022] Moreover, the orifice 60 is formed in tubed [ with a diameter / of 0.5mm / (mm), and a die 
length of about 20mm / long and slender ], and the reservoir section 50 is formed in the cross 
section of about 5x5mm, and die length of about 1200mm, and can supply uniform gas now to a 
wafer 30 by enlarging the ratio of the conductance (inverse number of passage resistance) of the 
reservoir section 50, and the conductance of the nozzle 54 containing an orifice 60. Namely, the 
raw gas stored in the reservoir section 50 can supply now the ratio of the conductance of the 
reservoir section 50, and the KONTAKU wardrobe of each nozzle 54 to each nozzle 54 by 
making it larger enough than the conductance between nozzles at homogeneity. In this case, as 
shown in dr awing 3 , when the number of the nozzles 54 prepared in the inner circumference of 
the cyclic plate 40 is set to n, it sets to Q1 the quantity of gas flow injected from the nozzle 54 
located most in near at a gas bomb (gas inlet) and the quantity of gas flow injected from the 
nozzle 54 located most in the distance is set to Qn, flow rate Qn/Q1 serves as a property as 
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shown in drawin g 3 (b). The die length of a nozzle 54 is set to L, the relation between nozzle 
several n and flow rate Qn/Q1 is calculated by making L into a parameter, and it expresses with 
dr awin g 3 in property drawing. Here, if the number of nozzles per round is considered to be about 
20, as for flow rate Qn/Q1, 99% or more of homogeneity will be acquired by L~ 20mm. 
[0023] Moreover, the cyclic plate 40 is connected to the gas bomb 70 through the raw gas 
supply pipe 68, as drawing 4 shows. The pressure-control mold mass flow meter 72 and a valve 
74 are formed in the middle of the duct of the raw gas supply pipe 68. The pressure-control 
mold mass flow meter 72 is equipped with a flow meter 76, a manometer 78, a transducer 80, the 
proportion computing element 82, drive 84, and the adjustable flow rate bulb 86, and is 
constituted. The pressure-control mold mass flow meter 72 generates a feedback signal, in order 
to ask for the difference of reference pressure and measured value and to control this difference 
to 0 so that the pressure in a reaction chamber 1 6 may turn into a desired pressure, and it 
controls the opening of a bulb 86 by this feedback signal. Specifically the pressure of the raw gas 
feed hopper 68 is measured with a pressure gage 78, this measurement value is changed into an 
electrical signal by the converter 80, the output signal and reference value of a converter 80 are 
compared in the comparison-operation machine 82, and the feedback control signal according to 
the difference of measured value and reference pressure is outputted to drive 84. And the 
opening of a bulb 86 is adjusted according to the feedback signal by actuation of drive 84, and 
the pressure in a reaction chamber 16 maintains a desired pressure. Moreover, the detection 
output of the flow meter 76 which detects the flow rate of the raw gas in the raw gas supply 
pipe 68 is supplied to the control unit 92 through the flow rate-electric transducer 88. In a 
control unit 90, the output signal of a converter 88 is inputted, when the total flow and the 
reference value of raw gas which flow the raw gas supply pipe 68 based on the inputted signal 
are compared and change of the total flow (total amount) to the total flow exceeds a reference 
value, an alarm is outputted and a user is told about a nozzle replacement stage. That is, the 
flow meter 76, the converter 88, and the control unit 90 are constituted as a blinding detection 
means to detect the blinding of a nozzle 54. 

[0024] In the above-mentioned configuration, if microwave 100 is introduced from a waveguide 
18 and this microwave 100 is irradiated in the inner chamber 24 through a dielectric 20, a 
magnetic field with a coil 22 is given to microwave 100, in the magnetic-field-intensity field 
beyond electron cyclotron resonance (ECR) boundary condition, resonance excitation of the raw 
gas in the inner chamber 24 will be carried out, and a lot of electrons will be emitted in the inner 
chamber 24. electronic bleedoff — the inside of the inner chamber 24 — electromagnetism — 
the plasgia 102 is formed, it reacts with the raw gas in the inner chamber 24, and a reaction 
membrane formation object accumulates on a wafer 30. If SiH4 (silane) is supplied as raw gas 
and 02 is supplied from other gas bombs from a gas bomb 70 at this time, the reaction of 
SiH4+0=>Si02+H20 will arise and membrane formation by Si02 will carry out sequential 
deposition on a wafer 30. In addition, since high-frequency power is introduced into the 
substrate electrode 28 from the high frequency bias power supply 32 at this time, bias membrane 
formation is performed. 

[0025] In the case of the ECR plasma, the physical relationship of a wafer 30, an ECR side and 
the raw gas feed hopper 66 of a nozzle 54 f and a wafer 30 has big effect on the membrane 
formation engine performance and a device damage. Then, while moving an air cylinder 44 in 
each process and adjusting the distance of the nozzle feed hopper 66 of a nozzle 54, and a wafer 
30 in this operation gestalt Since the amount of energization of a coil 22 is changed and he is 
trying to change magnetic field intensity to arbitration, v/hile being able to set up the location of 
the optimal ECR side in each process By supplying raw gas near the ECR field, it becomes 
possible to decompose raw gas efficiently, and can contribute to improvement in the membrane 
formation engine performance. 

[0026] On the other hand, since it is necessary to remove uniformly and promptly affixes, such 
as a quartz of inner chamber 24 wall surface which adhered at the time of membrane formation, 
it is necessary to make homogeneity generate F radical in the inner chamber 24 in the cleaning 
process using NF3 as raw gas. That is, although it is promptly exhausted in a reaction chamber 
16 with the exhaust air pump of the exhaust air section 12 after F radical stays that the location 
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of the raw gas feed hopper 66 of a nozzle 54 is the same as the time of membrane formation at 
about 30 wafer at the time of cleaning, the rate which stays at the wall surface of the inner 
chamber 24 falls. So, v/ith this operation gestalt, in order to make the location of the raw gas 
feed hopper 66 of a nozzle 54 into the direction on a wafer 30 rather than the time of membrane 
formation, it is carrying out to moving a nozzle 54 to the direction above the time of membrane 
formation by actuation of an air cylinder 44. Thereby, homogeneity can be made to generate F 
radical in the inner chamber 24 in the inner chamber 24, and affixes, such as a quartz adhering to 
the wall surface of the inner chamber 24, can be removed uniformly and promptly. 
[0027] In said operation gestalt, although the thing using O ring 46 as the seal approach of the 
shaft 42 of an air cylinder 44 is shown, as the seal approach, a thing screw-thread type [, such 
as a ** low type and VCO, ] can also be used instead of O ring 46. Moreover, immobilization with 
the cyclic plate 40 and a shaft 42 can form not only one place but two or more shafts 42, and 
can also drive two or more shafts by one air cylinder 44 through a bracket. 
[0028] According to this operation gestalt, an air cylinder 44 is driven at the time of process 
development, and by adjusting the distance of a nozzle 54 and a wafer 30, since it can ask for 
the location optimal as an injection location of raw gas, while being able to shorten time amount 
required for process development, cost can be reduced. Furthermore also in each process, 
supply of the optimal raw gas is attained. 

[0029] Moreover, in this operation gestalt, it can prevent beforehand that the membrane 
formation performance degradation and the defective accompanying the uneven gas supply 
resulting from the blinding of a nozzle 54 are generated under supervising the total flow of raw 
gas in each process. Furthermore, by taking the conductance ratio of the reservoir section and a 
nozzle large enough, raw gas can be supplied to homogeneity to a wafer 30, and the membrane 
formation engine performance uniform enough can be obtained. 

[0030] Moreover, since the nozzle 54 was fixed to the cyclic plate 40 free [ attachment and 
detachment ]. while being able to shorten the time amount which exchange of a nozzle 54 takes, 
it can contribute to improvement in a throughput. 
[0031] 

[Effect of the Invention] While being able to ask for the location optimal as an injection location 
of raw gas in each process according to this invention since the distance of a raw gas feed 
hopper and a processing object was adjusted to the distance of arbitration as explained above, it 
can ask for the optimal raw gas location at the time of process development, and cost can be 
reduced while being able to shorten time amount required for process development. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is important section drawing of longitudinal section of the plasma treatment 
equipment in which 1 operation gestalt of this invention is shown. 

[ Drawin g 2] It is the sectional view showing the relation between a nozzle and a cyclic plate. 
[ Draw ing 3] It is drawing for explaining the conductance ratio of a nozzle and the reservoir 
section. 

[ Drawin g 4] It is the configuration explanatory view of pressure-control mold mass flow meter. 

[Description of Notations] 

10 Plasma Treatment Room 

16 Reaction Chamber 

1 8 Waveguide 

22 Coil 

24 Inner Chamber 

28 Substrate Electrode 

30 Wafer 

38 Guide 

40 Cyclic Plate 

44 Air Cylinder 

54 Reservoir Section 

64 Nozzle 

70 Gas Bomb 

72 Pressure-Control Mold Mass Flow Meter 
76 FUROMETA 
90 Control Unit 



[Translation done.] 
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ffi«iB«w*ia»¥8Sr*rf 4 - 1 1 wa t -t * 

[f»#JS7] SSttO^tfXlBAJfrfc^aaeRfi** 

SPtfOI'^WcJiyX^jf ADt , yX/Mf APiM?I#x 
* /it i 5 7 X7j«g. 



[000 1] 

y/^^yK-ey^ X5XvcvDjjgffi. x"?^ 

^^ 3 5:fc'«OT7X-7?rfflv^T3!Q ! 51-t--g>iafcfc^T. 
[0002] 

WFPS - 8 8 2 2 0 5-«^«tclEttSfl-CV^ k<SD3rfc' 

^•a*. kssh (f+yA-) rtc^a^x^^-r 
1. 1 fc t t, usssrt t«Bat»&sa«- * tthtz 

WB&H&m K^flrt x (075 x v 

*'X, NF3SrfflV^TKffi«»rtfc:F9^^«±$ 
[0003] 

[JWMWfcb J: -5 i;-r4IIM] X^XvS&a^gfc U 

(jSMttnt, i?u--yXttSg) . ^yffy^W 

v>4/^, ^-rot^Cfev^. 3!ft§IXfx«t*&P (yx 

ftiifci^fcti, MSH^xfitJ&POffiS^S^ixJf #SSc<0 
SSf-r y/<-zmffi l-T9mZWi*) *) , 

awMI/MMDr^yffyxtJ; oT 35^1" SO 
Wi&gL, 5yzy/3^h3^<«. 
[0004] *»hh<oi WJi. *s»»rtfeja3a#x?t 

i>x5 x~?wmm& m&tt ztizhh. 

[0005] 
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[0006] filers x-7wmmmmf$.-t & izmtx 

[ooo7] ( i ) wEtiMmmmmmzimzritD 
mmiz ?s -> xmmm mm ft izmmm&zwm z ft 
xts*). mmtfxm&nmm^mzmmmm/fxm* 

[0008] ( 2 ) «fflWr^fl»ftn*»4>SSBe«rtK:« 
£>MS^l#Xfit£SPc0Sf3£ OSr^ttJ-tS SIS* o* 

[0009] ( 3 ) $m/fxm^-mt. mmmm 
ommiz-x; -> t mmz&j& £ ita&su&'x m> t> 

t T $ itT MUl^x^tAffirtf^aa/r 
X S-«^S§F f 3(CPflgti-&5£gtoy XlVfr L>mfcH itT 
^#xSAS&03>^?:y->^fc&yX;N?}3 

J: o t +7KcA£ \,Mmzm.%.ztix^h . 
[ooio] ( 4 ) mm; XMm®.(r)tmtfxm\ 

BO£iBC3«B&#(c J: 0 »«efttcBffieS*iT n * . 
[0011] ( 5 ) )^0&S#;M»A»£2rr*aHfc 

[0012] ( 6 ) wKt^a^WAfSi^rrissitt 
[ooi3] ( 7 ) tmcosxiuzzti^timfetzi® 

>IA8&t (Og^fflJ^ f— ^ «K«0fe tSUTIf J&£ it, mile 

tfxmxss t z 3t-&t 'j 7 -f xt tm$L § ivr v ^ . 
[ooi4] ( 8 ) M^yxyU5f&f#%(cffl^i-^» 
SCwtco/ClMStiTV^. 
[0015] ffi£Lfc*KfcJ:*ttf. 

Wt»iSI fc ifflaxf x^ttftp i: <7)ggg|& vm 

Wl-zmm-hZk A*T'§= . %-7a-txtzts\iXE&ttrm 

m#xff>mkifssmz%z> . 

[0016] 4fc«!ab!f^«»P*»^|lS««rtC«tt 

§ its ft&Btf .x«)ft&a&ii& l-t *«asfto3&fta»i5> 

f&OfiTFfc J: l^Pft * tf> S: *«McWjt*- § -T 

t j&ranifi fc =5: S . t £ £> £«uiy/x?IAS80 n y ^ 
? >-x fc # y xv uco 3 y y 9 ■? >x t coim^-yx/um 
Kwyy??yxitJ:*)i> +ftk% tcmzmfe LX v * 
■6 , HSSH*l=*f LTMffltf* §r«3-(=«&-t 4 £ 

4 y x;w»»s»tt*c J: o T^taiiSffitcia^sitT v * 



[00 17] 

izm^xmrn-tz . 

[ o o 1 8 ] m i ti*JB#o-5*it^£5**-r5X-7 
vasaasiBtir^xvsisis i o zmtxn k> . 7?x 

vjas^l 0 rt fcttftftsK^r 1 2 

•J s «iWP 1 8 rttettB!*Hs 2 0 *WS it . 1 
8 <0^MBte« 3 4 /U 2 2 itT V ^ 6 . 

[0019] iiOES 1 6 flcD+ifcg&lCJircraifcy&iSS 
it/^^f y-t— ' ?- J r>-/S-2 4^"tRJft§ilTV^. Z<7)4 > 

S^it. tt^SfSt LTrtSP**a^«SI6=«^itTV> 

itT fc 0 , -fcivy 2 6 ±t;{«^S6 2 8 *>ll^ 
Sit. Sism®2 8±lzl$fmftmk%:&'tix.'s3 otf 

mizixx^h. mwc.mm 2 8 immw u rxmm 3 

2 LT V -/f-y^-y 9 X 3 4 C^g?§itr ^5 . 
[0020] y^— f-v y><2 4W^Hfc:<iy Xywjf 
Afflux 'J -y h 3 6**ffl*I*Ifc»^-caaRffl»«S<tT 

> . x y -y h 3 6 ifi^-f yf-ftyA'2 4^lffl 

Kttigl&flKOtf-f H 3 8*M y-J — f^VA*2 4<0$4^r 

mtcajoTttffis&niffiteHjesttrv^. #y?y i^38 

ItLWWklzBf&ZtLXte*). 2riM K3 8«0jfc^ffiitc 
{±R^^S^O$l^4 0* { lI^§f^TV^&. H#C«4 0C5 
li£g|5ffi!lO-Jgt(i:^-v 7f42 Sr^-LTXT^y y^'4 
4tfmm%iXX\^. is-*? h4 2{i^<73-SR* 5 SJ£^ 

1 6<z>mffifrt>&i&m 1 6^ncssaisit, kjusi 6?i- 

(cKESitrtrxTv'y y^4 4t=^$itTV^. -et 
Ty+7 h4 2<504 , t5t'{i:, OU y/4 6^LT7"7 

77h4 8ic±otaeii 6oaa5teffia»eit*=3t 

»$itTV^S. X7y y y^"4 4 imm^b IX . 
+ 7h42S^ LTH«^4 0 a: -f ^7— A- W > 2 4 

wmuftizm -o x msMx 1= h «t 3 13=5: -> t v ^ & . -r 

ip-iiXT'y 'J 4 4k^7b42 (if&R£4 0 

[ o o 2 1 ] mvM4 ocoftmzimmtfxmtj&zffi 

ffcf$>FimVz<OtfX?gtb&5 0* ^ ^j^£§itTV^S . *'X 

©y>gi5 5 o <^jafflK>-»*±3®ay/^ sfi?e-rt^sif 

^fcSSKSitriJ 0 . ^"xffi^SBS 0OrtJafflSfcH4« 
W<7>yX;U5 44><mijmzfeiXWM.ZtlX v>S . ^g- 
yx'/U5 4(i. E12<C^-rj; 3 fc> 7X/HMI5 2 

*^-ur«i««4 0(•=m ^ ^i : ?£^^lll«SitTv^|>. yx 
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§ fi . «r Ofc fctfl 5 8 frV/X «W>» 5 0 <Dfc t« k 

5efiC5 6<0fiSft:fiyX;U»AP5 8 4:. ;*y 7 < 
OW^CffioTM^iitl^. yX/WfAP 5 8 
14:* >J 7 4 X 6 0 Srtf* LX#AiS#>m 5 0 k jffiil LX& 
0 v / X; W» A □ 5 8 (3 y XjU 5 4 <^3B(B!lft<3£« $ *t 

Tv^ d m^ss 5 6 <oj6fi8w*wa<?Dfc tatctt y x/m 

Mik ft 6 4 $ *vt £> 0 . fflJSB 5 6 <0 jfc«Kc i40 
2 LT y XyHSfeSfcH: 6 4 (,Z X oTI>^ 5 6 fc* 

- h 3 6;WW y^-7--T^N2 4f*Kwffi ASilT 
-f-LT*yXyU5 4^oaa^tt*ftP6 6*»<b 
(4 > #x sK to m& S ti •& $ ii a <£ 

3te*^-CV>4. -«ri?^xr-f K3 8,/»tfcK4 0', y 
Xrt/HJ&fe*5 2, 6 4. yX^5 4J4JB*Sr^«lft# 

[00 22] tttV? <<A6 0im&0. 5^U (m 
m) . *S 2 0 S y^^**V^WR*C»*Sil"C*J 
0 . #X/gtf>t3 5 0 14. Biffift 5X55y,«»12 
0 0 $ U (CffMS fLT & 0 . #*j8W>SS 5 0 cor? y ^ 
(8SEKffitt^;Bft) k„ >ry 7 4X6 0 £-&t?y 
X;U 5 4<03 ^X ? ? k OJtS:** < IT * <T k 1-^ 
xa3 0 KJ^-5:Xf XjWRJ&T* 3ttoTU|) 0 

5 4 0ny^^^>xfccoibSr/X;Uffl5^3y^^^ 
yxJ;Dk+^Mc*£<ir£<rkT\ #-*»*>«5 0rt 
KOTSiifcJMJifX***-' X;P5 4 fcflB&TS 
&J:dfc:*-?TO&« d<?)*§-£\ 03^*rj:3(w. $g 
#SK4 0<7)rtJf!(Cl5lft^fL^yX;U5 4<0S& nk U 
#X7Ky< ( y/x^AP ) fc:*feift< fc:{MH-6 y X;u 
5 4A*?nR«*ii*^xatft*Qi k U «K>X<fc:ffi 
SH~* y X;U 5 4 «t 9 RftS-i § *i*#xSESS: QniLfc 
gfifiibQn/Q 1(4(13 (b) £*TJ:3*#tt 
k*&. 123X14, yX/l>5 4<0S3&LfcU L£7\* 
9*-?bLXs /XAHRnkaUUbQn/QltOH 

0 $ U T\ WftJtQ n/Q 1 « 9 9 %«±0%-H£ 
[0023] *fc*MK«4 0»4. H4T^'rid(C, *& 

fltfx f»te« 6 8 vlYLX ffAtii y< 7 o izumi £ fix 

ffliavxyo-y-y 7 2t47u~y--y 7 6. EEMt 
78. S3«»8 0, tt«}»*»8 2 % K5-f XS4. *I 
S&8ta^;UX8 6 SrH^TMiS$^Tl^ # EAMffS 
vy N 7o-y-^ 7 2(4. RJCS1 6 rtOE^OT^a^) 
E"/j fc * 6 J: o (z . aB»E* k H%tt fc ft * A . 



SS^SOT-m^fl^^^L. JUSWH»82(c«vi 

x&m^8ocoftfim^tmmmb*ktnL. mm&t 

5^f7'8 4fcai^SJ:3te*oTO*. ZLXYy-i 
X8 4eottBfcJ: l>7^ ? ff-^cJS tT/OUX 
8 60BIK*«IWSit. KiE^l 6rt<0flE***wa^0E 
tjerffioJ:3tc:*-oTV^ # *fc«SBXr^ttlMP6 8F^ 

*tisai- osutesuH s 8 ltibowb 9 2 tc«t& 

SftTV^fc. SJ«IIB9 0Tli. S2»S8 8<oa5*«# 
2:A^ A* Lfc«****C«HI^«MP6 8 S» 
ixa^I^x^JgMSt^iii: SrJt^L. (IS 

^(ci4T7-^ftffi^l LTyX/l-adftifiMWti— yfc» 

S3H88 8. *l«*a9 0J4yX^5 4OBIS*9*t» 

[0 0 24] ±IB«B6fc:fc^T. 1 8/;^"7-f y 

Djfcl 0 0**ASit, u^vOoSi o Oa^StfEffc 
2 0 S:^LT-< >-r-f-^ y^<2 4 rtt3ggStS<x4 k . 
v-Y y aJS 1 0 0 Mia 4 )V2 2 fc: J: *BS*^i 4> 
m^-f y u h o yftui ( E c R ) WIWfeftfiLto 

&mmmztix&m.com, l ¥-i>u y^2 a friz 

M&Ztlh. m^cOikiittzZKM yf~f^yA"24^ 
t:SIS77X7 1 0 2^?m$fu >f yt-f^y^2 
4rto^^fc^LTKJ»BHfc^»>xyN3 0±tc 

TS i H4 (y7V) fflJCO^Xrffy^fe 
0,#gaftSil4fc. S i H4+0=>S i 0 2 4-H 2 00 
RB*«*li. S i 0 2 fcJ:S«lH^xA3 OiteWJC 
araW"4. **J. iOkS^«ffi2 8fc:«4Wffl*^ 
rx®H3 23&^WJ9&«** ? «AS*tTV^5fcA. A' 

[0 0 25] ECRr5X70«^ ^!A30iEC 
RiS. yX;U5 4cO^i^ r XfitJ&n6 6t: I >XM3 0i: 

^-^^4. fClT, *^J£0Sl^^v^T(4. #XD-trX 
(c&wtxT*;/ y yX4 4 erffi&$^TyX;^5 4(0/ 
X;WK»P 6 6k »)xa 3 0 k OgESISrifflSf S k k t 
fc:. 3>f;^2 20ffi«fift^kS^a^aftffiKfc: 

CRIBOttKHjrcSftkktfc. BCRflnBSffilc 
«HbyxtflBfr*-6t kT\ «KI^<0»»&IE*W{c 
It 3 ^ k 36^Tffi k * 0 . *Mitl6oifi]±fc:W^-r * i k 
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[0 0 2 6] fmtfAk L/CNF3 2rJBMfc?y 
y) s* 2 4 £ ^*offl»tc|»3frf 

{iLWtfmmt m txhh t , f y ^;h^xa 3 0 

RJCM 1 6rt£3BiWcffl»3ft&j&^ 4 y^-^-v yA 

2 4coafBfc{IWEf **»ilttT-r*. 

HST'ti . y X/U 5 4 <9jitySjjf 6 6 £0&M£ 

4 4 oiBMz «fc o T y X;u 5 4 SrjaSBW J: 0 k±tf)*fc: 
kkLTV^S. <lii(cj:0. 4 y^-^-v 
y^' 2 4 rtte(± F ^ -Y yt-f^y^2 4 

^fc«£Sli:«>wk#'T'S . >f yf-f^yA2 40 

f-s^ktfr&s. 

[0 0 27] OT25Bfa»®£*5lvC«. xTy'J y^4 

i^stt^u^s^s y-jwjjmtLxix. oy 

y/4 6^ti-;^:, ^n-$M7\ VCO&k'O&t 
94 7-<nh<n%Wi^&^thX*%h. 4fctt#«4 0fc 
7 h 4 2 £ Oltfgli 1 ^O^t4< . y^7h4 

UT 1 iiOXTS/ U >?4 4 £ k <>T# 4 . 

[0028] *mmmiz£tii±\ ro-fexwt:, 

XTy'J y ^'4 4 erJMS LT . /X'l/ 5 4 k ^x/n 3 0 
fc<9SEHS:l83-f 6<IfcT\ »;X«tf21t IT 

£««:WpiaS:}aa-r & - k & k k i>lz^ =?x h £ 
[00 29] 4fc#5a«0B®T«, frra-bXtzto^T 

m§jjAcomTi& £ t&stt &ztx\ j X)v 5 4 <n sis 

tJ J: l/=Ffiift#3££-r 6 O £ *«SteB6jhf & Z k 

& o c fete* #*jBtf>ssk y x;uon y^y ? yxit.Sr 
< tz>ztx\ fmax £ > 3 0 L 



[00 30] ^ / X> 5 4 ^^«4 0 KSti: 

ia«:ig»*- & <r k#T*# & k k £ffi3fi^<9i*Lhici? 

[0031] 

k «®*f «k ^8B»Sr«aoffi»tfcWSE 
J: -3 fc Ltztztb. ^u^^z^X^M^f^m. 
ttffiBk LT««*fflK«r3|iK>6 £ fca*C* 6 k k t> 

& k k h SfiJS-T* <r k j^S & . 

[Hi ] *^^iWJr*tr7Xv}|ii^ 
^mmmmx'hh* 

[112 ] yX/PklftttSOB8«Sr5rtffira5H-C**. 

[03] yx^ky/xs«)ffl(^3y^^^^xjtSKW 
i o r^x^wii 

1 6 KffiS 
18 

2 2 

2 4 ^yf-f^yA 

2 8 ttR«S 

3 0 ^X/\ 

3 8 #V K 

40 tfflm 

4 4 xrs/u yy 

5 4 ^8fift>» 

6 4 yX;W 

7 0 #x#y<. 

7 2 JE*SiJWSvX7o-^-^ 

76 yu*~-? 

9 0 0J»fgiS 
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18 5E 

22 3 -f ^ 

44 irv"JV5^ 

SO ^">C-»*JS 




(51) Int. CI. 6 
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(72) Je0J3# tt± 7C 

^M®H£7p*^;W-bT@ 1 #1 # & 



